Appl. No. PCT/AU03/000881 
Amdt. dated 01/09/05 
Preliminary Amendment 



AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

Claim 1 (currently amended): A method of computer data analysis using neural 
networks, the method including: 

generating a data representation using a data set, the data set including a plurality 
of attributes, wherein generating the data representation includes: 

modifying the data set using a training algorithm, wherein the training 
algorithm includes growing the data set; and 

performing convergence testing, wherein convergence testing checks for 
convergence of the training algorithms and wh e r e in 

repeating the modi fication^ ^ of the data set is r e p e at e d until 
convergence of the training algorithm occurs; and 

displaying one or more subsets of the data set using the data representation. 

Claim 2 (currently amended): A The method according to claim 1, further including 
generating the data set using input data, and wherein generating the data set includes 
formatting the input data, and initializing the formatted input data. 

Claim 3 (currently amended): A The method according to claim 2, wherein formatting the 
input data further includes creating a container class including a list of data vectors, D , 
where d, is the i th vector in D , and d (J is the j th element of vector i . 
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Claim 4 (currently amended): A The method according to claim 2, wherein formatting 
the input data further includes data scaling and binarisation of at least a portion of the 
data set. 

Claim 5 (currently amended): A The method according to claim 4, wherein data scaling 
includes replacing each element in each data vector in the data set by a scaled 
representation of itself, where: 



Claim 6 (currently amended): A The method according to claim 4 wherein 
binarisation includes converting attributes into one or more toggled attribute values. 

Claim 7 (currently amended): A The method according to claim 1 any on e of th e 
preceding claims , wherein performing convergence testing includes testing condition 



Claim 8 (currently amended): A The method according to claim any on e of claim s 2 te-7, 
wherein initializing the formatted input data includes: 

calculating an autocorrelation matrix, K over the input data set D, 



initializing vector values of each element of the data set F by spanning it with 
element values of the eigenvectors. 



Vi € [l,card(d)] , Vd, e D : and 




*(')<&• 




finding two longest eigenvectors of N , e i and e 2 , where 




2| ; and 
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Claim 9 (currently amended): A The method according to claim 8, wherein initializing 
the vector values includes: 



F 



<F R ,0> 



:=0- 



F 



<f r .f c > 



F 



<l.F c > 



:= e, + e 



F 



:= e 



Vc€[2,F c 




Vc€[2,F c 




Vre[2,F ft 




Vre[2,F, 



R 




Vre[2,F, 



R 



1], Vce[2,F c -l], F <r>c> :=-^F <rfc> 



c 




5 



Appl. No. PCT/AU03/000881 
Amdt. dated 01/09/05 
Preliminary Amendment 



Claim 10 (currently amended): A The method according to any on e of the 
pr e c e ding claims J_, wherein the data set includes a plurality of data set nodes, and 
wherein growing the data set includes: 

finding K q for each of the data set nodes, where K q is the node with the highest 

average quantization error, arg max (t) K ^ } for each of the data set nodes, 
1 ' =M 

where q(t) K = ^^(Ok * s ^ e average quantization error for node q , where: 

q 1 t=\ q 

K x =argmax{||^ -^< r( , H , c( ,)>||,||^ -K <r(g)+ltC{q)> \} 
K y =argmax|^ -^<r (f xcCfH>|.K 
if\K y -K c \<\K x -K c \ then 

n r = r (y) if r (y) < r ( c ) > e * se n r - r ( c ) ; m & 

n c = c{y) ; 

else n r = r(y) ; n c = c(x) if c(x) < c(c) , else n c = c(c) ; 
inserting a new row and column after row n r and column n c ; and 
interpolating new attribute values for the newly inserted node vectors using: 

K< r ,n c > = [ K < r ,n c -x> + K <r ^ x> )| and K <rir c> = [k <n ^ c> + K <n ^ Xc> )| , where a e 1/(0,1) . 
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Claim 1 1 (currently amended): A The method according to any on e of th e pr e c e ding 
claims J_, wherein the training algorithm further includes: 

t = f + 1; 

VdeD; 

if (t < 50 or afterGrow) 



<r,c>,Vre[l,^],Vce[l,F c ] p 

afterGrow = false 

else 

d = FindSCWS(d) 
call function: FindNeighborhoodPatterns^p) 
call function: BatchUpdateMatchVectors 



if (MayGrow(t) and / < t m ) , call function: GrowKF . 

Claim 12 (currently amended): A The method according to any on e of th e pr e c e ding 
claims I, wherein displaying one or more subsets of the data set includes; 
using a composite view to view multiple attributes^ ; and wh e r e in 
creating an additional attribute image is cr e at e d , wherein the additional attribute 
image displaysing a union of a selected set of attributes. 

Claim 13 (currently amended): A The method according to claim 12, wherein using a 
composite view further includes: 

constructing an attribute matrix; and 

selecting a highest value for each attribute value from the selected set of 
attributes. 



argmin 
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Claim 14 (currently amended): A The method according to any on e of th e preceding 
claims 1, wherein displaying one or more subsets of the data set includes us inges a range 
filter , wherein using the range filter includes: 

te selecting regions on the data representation; and 

filtering out nodes based on defined value ranges. 

Claim 15 (currently amended): A The method according to any on e of th e pr e c e ding 
claims 1, wherein displaying one or more subsets of the data set includes using a zooming 
function, wherein using the zooming function includes: 

making a selection of nodes to form a base reference of interest; 

defining a set of data records from a second data set; 

matching the second data set to the data representation; 

flagging all records that are linked to the matched region; and 

generating a second data representation using the flagged records. 

Claim 16 (currently amended): A The method according to any on e of th e prec e ding 
claims J_, wherein displaying one or more subsets of the data set includes: 
using visual scaling^; 

changing the minimum and maximum values used to calculate a color progression 
used to visualize at least one of the plurality of attributes^: and 

re-interpolating the active color ranges over the new valid range of attribute 

values. 
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Claim 17 (currently amended): A The method according to any on e of th e pr e c e ding 
claims I, wherein displaying one or more subsets of the data set includes using a labeling 
engin e, wherein using the labeling engine includes te: 

linking attribute columns in an input file to attributes in the data representation; 

selecting attributes from the input file to be used for labelling; 

determining with which row and column each row in the input file is associated; 

and 

placing labels on the data representation. 

Claim 18 (currently amended): A The method according to anyon e of th e pr e c e ding 
claims !, wherein displaying one or more subsets of the data set includes using an 
advanced search function , wherein using the advanced search function includes te: 
read ing a set of data records from a data source; 

match ing attribute columns from the set of data records to attributes in the data 
representation; and 

displaying a list of all records that are associated with nodes that are part of the 
active selection on the data representation. 

Claim 19 (currently amended): A The method according to any on e of th e prec e ding 
claims I, wherein displaying one or more subsets of the data set includes using equal 
distance averaging (EDA), wherein using the equal distance averaging includes: 

finding the node vector, n , in the data representation that most closely represents 
the input data vector, where n = argmin||A' <rc> -dll }, Vr e[l,K R ] 9 Vc e[l,AT c ] ; 




and 



replacing missing entries in d with the corresponding entries from n . 
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Claim 20 (currently amended): A The method according to claim 19, wherein using the 
equal distance averaging further includes: 

building a list of the data representation nodes values, M , such that for each 
element m of M , ||m - d||^ = 0 ; wherein if M is empty, then replace each missing entry 

in d with corresponding entries in n ; and iif M is not empty, then replace each missing 
entry in d with the average value of the corresponding position of all the elements in M . 

Claim 21 (currently amended): A The method according to any on e of th e pr e c e ding 
claims 1, wherein the data representation is a knowledge filter. 
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Claim 22 (currently amended): A method of computer data analysis using neural 
networks, the method including: 

generating a data set, D , the data set including a plurality of attributes and a 
plurality of data set nodes; 

initializing the data set, wherein initializing the data set includesing: 

calculating an autocorrelation matrix, X over the input data set D, 

whereK = Yd <T ; 

card(D) v ^ 

finding two longest eigenvectors of ^ , e i and e 2 , where > l e2 l ; and 
initializing vector values of each element of a data representation F by 

spanning it with element values of the eigenvectors; 

generating a data representation using a training algorithm, wherein the training 

algorithm includes growing the data set, and wherein growing the data set includesing: 

finding K q for each of the data set nodes, where K q is the node with the 

highest average quantization error, arg max w ( t) K (for each of the data 

q i 

1 /=M 

set nodes, where q{t) K = * s ^ e avera g e quantization error for 

q t — 1 /=1 

node q , where: 

K x =argmax{||^ -iWi,c<*)4IK - K <r{q) , u{q)> ||} 
K y = argmax{||i^ -"^<r(^H>IH^ ~^<^),c( 9 ) + i>||} 
\f\\K-K\\<\\K-K\\ then 



n r = r(y) if r(y) < r(c) , else n r = r(c) ; and 
n c = c(y) ; 

else n r = r(y) ; n c = c(x) if c(x) < c(c) , else n c = c(c) ; 
inserting a new row and column after row n r and column n c ; mid 
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interpolat ing^ new attribute values for the newly inserted node vectors 
using: K <rn> = (K <rn ^ x> + K <r>c ^ x> )y and K <n c> = (* <n c> + K <n ^ c> )y , where 
ae(/(0 5 l); 

performing convergence testing, wherein convergence testing checks for 
convergence of the training algorithm^ ;and wher e in 

repeating the training algorithm is r e p e at e d until convergence of the training 
algorithm occurs; and 

displaying one or more subsets of the data set using the data representation. 

Claim 23 (currently amended): A The method according to claim 22, wherein initializing 
the vector values further includes: 
F •= 0 • 

F<F R ,F C > :=e ii 
F<UF C > := e i + e 2 i 
^< F Rfc> := 

Vc€[2,F c -1], F <u> := -I^F <hFc>+ ^F <hl>1 

F c~c F c 

Vc e [2, F c - 1] , F <RctC> := S- F <Fx s c> + F<p ^ ; 
VreRF, -1], F <r> :=^-F <f<>1> + 5lZ£f <i>i>; 
Vre[2,F R -1], F^ := ^-F <F ^ c> + ^L F<r ^ > - 3L md 

^R Fr 

Vr e [2,F„ -1], Vc € [2,F C -1], F <fC> := F <r ,, c> + ^^F <r>I> . 
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Claim 24 (currently amended): A The method according to claim 22 or 23 , wherein the 
training algorithm further includes: 

t = f + l; 

VdeD; 

if ( t < 50 or afterGrow) 



<r,c>yrs[lF R ]yce[lF c ) p 

afterGrow = ^a/s-e 

else 

d = FindSCWS(d) 
call function: FindNeighborhoodPatterns($)) 
call function: BatchUpdateMatchVectors 



if (MayGrow(f) and f < ) , call function: GrowKF . 

Claim 25 (currently amended): A The method according to claim 22, 23, or 2 4 , wherein 
performing convergence testing includes testing condition q{t) < Q e . 

Claim 26 (currently amended): A The method according to any on e of claims 22 to 25 , 

wherein displaying one or more subsets of the data set includes: 

using a composite view to view multiple attributes ;; and wher e in 

creating an additional attribute image is creat e d , wherein the additional attribute 

image displaysing a union of a selected set of attributes. 



d 



argmin 
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Claim 27 (currently amended): A The method according to claim 26, wherein using a 
composite view farther includes: 

constructing an attribute matrix; and 

selecting a highest value for each attribute value from the selected set of 
attributes. 

Claim 28 (currently amended): A The method according to any on e of claims 22 to 27 , 
wherein displaying one or more subsets of the data set includes usinges a range filter a 
wherein using the range filter includes: 

te-selecting regions on the data representation; and 

filtering out nodes based on defined value ranges. 

Claim 29 (currently amended): A The method according to any on e of claims 22 to 28 , 
wherein displaying one or more subsets of the data set includes using a zooming function, 
wherein using the zooming function includes: 

making a selection of nodes to form a base reference of interest; 

defining a set of data records from a second data set; 

matching the second data set to the data representation; 

flagging all records that are linked to the matched region; and 

generating a second data representation using the flagged records. 

Claim 30 (currently amended): A The method according to any one of claims 22 te-39, 
wherein displaying one or more subsets of the data set includes: 
using visual scaling?; 

changing the minimum and maximum values used to calculate a color progression 
used to visualize at least one of the plurality of attributes?; and 

re-interpolating the active color ranges over the new valid range of attribute 

values. 
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Claim 31 (currently amended): A The method according to any on e of claims 22 to 30 , 
wherein displaying one or more subsets of the data set includes using a labeling engine i 
wherein using the labeling engine includes to: 

linking attribute columns in an input file to attributes in the data representation; 

selecting attributes from the input file to be used for labelling; 

determining with which row and column each row in the input file is associated; 

and 

placing labels on the data representation. 

Claim 32 (currently amended): A The method according to any on e of claims 22 to 31 , 
wherein displaying one or more subsets of the data set includes using an advanced search 
functio n, wherein using the advanced search function includes to: 
reading a set of data records from a data source; 

match ing attribute columns from the set of data records to attributes in the data 
representation; and 

displa ying a list of all records that are associated with nodes that are part of the 
active selection on the data representation. 

Claim 33 (currently amended): A The method according to any on e of claims 22 to 32 , 
wherein displaying one or more subsets of the data set includes using equal distance 
averaging (EDA), wherein using the equal distance averaging includes: 

finding the node vector, n , in the data representation that most closely represents 

the input data vector, where n = argmin||AT <rc> -d|| }, Vr e[l,K R ] 9 Vc g [l,K c ] ; 
and 

replacing missing entries in d with the corresponding entries from n . 
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Claim 34 (currently amended): A The method according to claim 33, wherein using the 
equal distance averaging further includes: 

building a list of the data representation nodes values, M , such that for each 
element m of M , ||m - d||^ = 0 ; wherein if M is empty, then replace each missing entry 

in d with corresponding entries in n ; and fif M is not empty, then replace each missing 
entry in d with the average value of the corresponding position of all the elements in M . 

Claim 35 (currently amended): A The method according to any on e of claims 22 te^H, 
wherein the data representation is a knowledge filter. 

Claim 36 (currently amended): A The method according to any of the preceding claims 
wherein the data representation includes a latent model of the data set. 
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Claim 37 (currently amended): A system for performing data analysis using neural 
networks, the system including: 
on e or mor e a processors; 

on e or mor e a memoryies coupled to the one or more processors; and 
program instructions stored in the on e or mor e memoryies, the on e or mor e 
processors being operable to execute the program instructions, wherein the program 
instructions includeing processor executable code for executing the steps of : 

generating a data representation using a data set, the data set including a 
plurality of attributes, wherein generating the data representation includes: 

modifying the data set using a training algorithm, wherein the 
training algorithm includes growing the data set; and 

performing convergence testing, wherein convergence testing 
checks for convergence of the training algorithm^; and wh e r e in 

repeating the modificationymg of the data set is r e p e ated until 
convergence of the training algorithm occurs; and 

displaying one or more subsets of the data set using the data 

representation. 

Claim 38 (currently amended): A The system according to claim 37, wherein performing 
convergence testing includes testing condition q(t) < Q e . 
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Claim 39 (currently amended): A The system according to claim 37 or 38 , wherein the 
data set includes a plurality of data set nodes, and wherein growing the data set includes: 
finding K q for each of the data set nodes, where K q is the node with the highest 

average quantization error, arg max )q ( t) K j for each of the data set nodes, 

q 9 

I '='-1 

where q(t) K = ^q(t) K * s the avera g e quantization error for node q , where: 

K x =argmax{|K 9 -^ <r( ^ H)C(9)> y^ -*<r< f HU( f >>||} 

^ =argmax{|^ -iC <r(9) ^ H> ||,||^ - ^ <r( , } , c( , )+1> ||} 

if l^-^l^ll^-^l then 

n r = r O0 if r O0 < r ( c ) ^ else n r = r(c) ; and 
n c = c(.y) ; 

else w r = ; n c = c(x) if < c(c) , else « c = c{c) ; 
inserting a new row and column after row n r and column n c ; and 
interpolating new attribute values for the newly inserted node vectors using: 

-i,o + ^<n r +i,c> )y ' where a (0,1) . 
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Claim 40 (currently amended): A The system according to claim 37, 38, or 39, wherein 
the training algorithm further includes: 

t = r + l; 

VdeD; 

if ( t < 50 or afterGrow) 

d = argmin lld-^JI 

<r.c>yr<={lF R }ycdLhF c ] p 

afterGrow = ^afce 

else 

d = FindSCWS(d) 
call function: FindNeighborhoodPatterns(p) 
call function: BatchUpdateMatchVectors 

if (MayGrow(t) and J < ^ ) , call function: GrowKF . 

Claim 41 (currently amended): A The system according to any one of claims 37 to 40 , 
wherein the program instructions furth e r includ e for displaying one or more subsets of 
the data set further includes processor executable code for executing the steps of: 
using a composite view to view multiple attributes ^; and wh e r e in 
creating an additional attribute image is cr e at e d , wherein the additional attribute 
image displaysing a union of a selected set of attributes. 

Claim 42 (currently amended): A The system according to any one of claims 37 te-4+, 
wherein the program instructions further include processor executable code for executing 
the steps of : 

constructing an attribute matrix; and 

selecting a highest value for each attribute value from the selected set of 
attributes. 
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Claim 43 (currently amended): A The system according to any on e of claims 37 te-42, 
wherein displaying one or more subsets of the data set includes usinges a range filter^ te 
wherein the program instructions further include processor executable code for executing 
the steps of: 

select ing regions on the data representation; and 

filtering out nodes based on defined value ranges. 

Claim 44 (currently amended): A The system according to any one of claims 37 to 43 , 
wherein displaying one or more subsets of the data set includes using a zooming function, 
wherein the wh e r e in th e program instructions further include processor executable code 
for executing the steps of : 

making a selection of nodes to form a base reference of interest; 

defining a set of data records from a second data set; 

matching the second data set to the data representation; 

flagging all records that are linked to the matched region; and 

generating a second data representation using the flagged records. 

Claim 45 (currently amended): A The system according to any on e of claims 37 te-44, 
wherein displaying one or more subsets of the data set includes using visual scaling, 
wherein the wher e in th e program instructions further include processor executable code 
for executing the steps of : 

changing the minimum and maximum values used to calculate a color progression 
used to visualize at least one of the plurality of attributes; and 

re-interpolating the active color ranges over the new valid range of attribute 

values. 
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Claim 46 (currently amended): A The system according to any on e of claims 37 te-44, 
wherein displaying one or more subsets of the data set includes using a labeling engine, 
wherein the program instructions further include processor executable code for executing 
the steps of : 

linking attribute columns in an input file to attributes in the data representation; 

selecting attributes from the input file to be used for labelling; 

determining with which row and column each row in the input file is associated; 

and 

placing labels on the data representation. 

Claim 47 (currently amended): A The system according to any on e of claims 37 to 4 6 , 
wherein displaying one or more subsets of the data set includes using an advanced search 
engine, wherein the program instructions further includ e processor executable code for 
executing the steps of : 

displaying on e or more subs e ts of th e data s e t includ e s using an advanced s e arch 
function to: 

reading a set of data records from a data source; 

matc hing attribute columns from the set of data records to attributes in the data 
representation; and 

displaying a list of all records that are associated with nodes that are part of the 
active selection on the data representation. 
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Claim 48 (currently amended): A The system according to any on e of claims 37 te-43, 
wherein displaying one or more subsets of the data set includes using equal distance 
averaging (EDA), wherein the program instructions further include processor executable 
code for executing the steps of : 

finding the node vector, n , in the data representation that most closely represents 

the input data vector, where n = argmin|iT <rtC> -d|| }, Vr e[\,K R ] 9 Vc e[l 9 K c ]; 
and 

replacing missing entries in d with the corresponding entries from n . 

Claim 49 (currently amended): A The system according to claim 48, wherein the 
program instructions further includes processor executable code for executing the steps 
of: 

building a list of the data representation nodes values, M , such that for each 
element m of M , ||m - d||^ = 0 ; wherein if M is empty, then replace each missing entry 

in d with corresponding entries in n ; and lif M is not empty, then replace each missing 
entry in d with the average value of the corresponding position of all the elements in M . 

Claim 50 (currently amended): A The system according to any on e of claims 37 te-49, 
wherein the data representation is a knowledge filter. 

Claim 51 (currently amended): A The system according to any on e of claims 37 to 50 , 
wherein the data representation includes a latent model of the data set. 
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Claim 52 (currently amended): A computer program product for computer data analysis 
using neural networks, the computer program product including: 

computer-readable program code for generating a data representation using a data 
set, the data set including a plurality of attributes, wherein generating the data 
representation includes: 

modifying the data set using a training algorithm, wherein the training 
algorithm includes growing the data set; and 

performing convergence testing, wherein convergence testing checks for 
convergence of the training algorithm^; and wh e rein 

repeating the training algorithm is r e p e at e d until convergence of the 
training algorithm occurs; and 

computer-readable program code for displaying one or more subsets of the data 
set using the data representation. 
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Claim 53 (currently amended): A The computer program product according to claim 52, 
wherein the data set includes a plurality of data set nodes, and the computer program 
product further including computer-readable program code for growing the data set 
including: 

finding K q for each of the data set nodes, where K q is the node with the highest 
average quantization error, arg max )q ( t) K [for each of the data set nodes, 
1 t={ ~ ] 

where q{t) K = ^#(0* * s the average quantization error for node q , where: 

K x =argmax{||^ -^<ru)-i,cu)>H^ -^<r(*)+u(*)>||} 
K y =argmax{||^ -^w^HK -*<*w«hi>||> 
if\\K y -K c \\<\\K x -K c \\ then 

n r = r{y) if r{y) < r(c) , else n r = r(c) ; and 
n c = c(y) ; 

else n r = r(y) ; n c = c(x) if c(x) < c(c) , else n c = c(c) ; 
inserting a new row and column after row n r and column n c ; and 
interpolating new attribute values for the newly inserted node vectors using: 

K<r, nc > = + K w i> )f and K <nr C> = {K <n . lc> + K <ttr+U> )| , where a e C/(0,1) . 

Claim 54 (currently amended): A The computer program product according to claim 52 
or 53 , wherein the data representation includes a latent model of the data set. 
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Claim 55 (currently amended): An apparatus for performing data analysis using neural 
networks, the apparatus including: 

means for representing a data set, the data set including a plurality of attributes; 
means for generating the representation means using the data set, wherein 
generating the representation means includes: 

modifying the data set using a training algorithm, wherein the training 
algorithm includes growing the data set; and 

performing convergence testing, wherein convergence testing checks for 
convergence of the training algorithm^ and wh e r e in 

repeating the modificationymg of the data set is rep e at e d until 
convergence of the training algorithm occurs; and 

means for displaying one or more subsets of the data set using the modified data 
representation. 

Claim 56 (currently amended): An The apparatus according to claim 55, wherein the 
representation means includes a latent model of the data set. 

Claim 57 (withdrawn): A method of computer data analysis using neural networks 
substantially as herein described with reference to the accompanying drawings. 

Claim 58 (withdrawn): A system for performing data analysis using neural networks 
substantially as herein described with reference to the accompanying drawings. 

Claim 59 (withdrawn): A computer program product for computer data analysis using 
neural networks substantially as herein described with reference to the accompanying 
drawings. 

Claim 60 (withdrawn): An apparatus for performing data analysis using neural networks 
substantially as herein described with reference to the accompanying drawings. 
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